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me'ntaryfeedingwith either concentratesor
browseplantshasbeenadvocatedasa remedy
for improvingtheanimals'nutrition(Reynolds
and jabbar 1994).Indeed, Reynolds and
Ekurukwe(1988)-notedthatprotein-richsup-
plementsimprovedthe nutritionof sheepin
smallholdergrass-basedsystemsand increased
resistanceto diseasesuchas trypanosomiasis,
butfarmersdonothaveaccesstothefeedorare
unwillingtospendcashonsupplements.Useof
cheaper,lesser-knownandunconventionalfeed
ABSTRACT
.V" ....:.
'-" ..
:-*Authortowhom,all correspondence
~/>:.,~~;'~."
- ',", :-~'--.
~·:;!rSeeds·:oIJatr<?pha:cUrcas,TrichOsanthes\cucumerina,AnnonamiJ.ric~tand Citrullusvulgariswere
~ITlf'~n~alysedIor;p!()ximatecomposition,cell wali carbohydrates,nutritive and non-nutritive componentsand then
~,8'ji;t~~fl~~h:gyi1J.itlueswereestimated.Crop see~scontainedper kg: 113.1- 324.5gcrudeprotein, 364.8- 483.3
~~j!·git~!}!~?;~:i:~]~§.8gcrude fibre, 29.8- 37.~8gtotal ash, 111.9- 222.8g solublecarbohydrate,41.0- 363.4
f'\tg~,cgj,J?P:f~o"'ydrate,:18.0 ::-.169.0 gcellu~ose,23.9- 194.4g hemicelluloses,706.5 - 970.7g cellularmatter,
.. 9~ 'e, ""}g'tlrgq/nic:cellularmatter,1Q.4 - 29.6g solubleash, 5.2- 19.4g acid-insolubleash, 25.5-
", "tiiJe;matter,20.0 - 48.6g lignin, 19.2- 25.6.MJ total energy,9.0 - 21.9MJ digestibleenergy
".+'gdigestible crudeprotein.: It was concludedthat exceptfor Annonamuricata,all theseed
~%.,._,,_.".. :#.r~PW~ntially!!oodsourcesof ~ieta? energyand protei~suppl~nts for rumina~ts. The needtofUtt~er
>c~i\,~tt'llli,s.tzg~tetheznorganzcmatterfor theirmzneralelementconstztuentszn orderto ascenaznadequacyor otherwzse
(;fin';'.ineetingtheanimal requirementis suggested.'I
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~IS~allholderproducersof ruminants,particu-
:;~i)ai-~ys.heepandgoatsinfNig~ria,relyor unim-
:1~prbvednaturalpastureasthemainfeedsource,
'[ tb~~kei:lup withcropresidueafterharv~st.The
';-i.,£nimalsreconfined,tethen~dorclosel~herded
, duringthecropgrowingseason,but gr;azeand
, :'browsemorefreelyoncethefoodcropnasbeen
;har;vested.Thisproblemof inadequaten,utrition
:-i~.furtheraggravatedparticularlyin thedrysea-
so;n:whengrasslandproductivityis low. Supple-
I
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*Meanvaluesfollowedbydifferentsuperscriptsin a <;olumnaresignificantlydifferent(P<0.05).
"Standarderrorof themean.
RESULTS AND DISCUSSION
The resultsof proximatecomposition(Table1)
indicatedthatwith the exceptionof totalash
contents,thecrop seedsvariedsignificantlyin
theirnutrientcontentsandtheestimatedtotal
energyvalues.Theleastproteincontent,(113.1
g/kg) was found in Annona muricata,while
Trichosanthescucumerinahadthehighest(324.5
g/kg). However,no markeddifferencein pro-,
tein content existed among Trichosanthes
cucumerina,Jatrophacurcasand Citrullusvulgaris,
and theyaresuperiorto groundnut(272.0g/
kg), cottonseed(285.0g/kg), sunflowerseed
(160.0g/kg) and coconutseed(110.0g/kg)
thatconstitutedrawmaterialsfor productionof
theconventionalproteinconcentrates(oilseed
meals)in ruminantfeedingin Nigeria(Oyenuga
1968).In addition,theycontainmoreprotein
thanthefoliagesofAfteliaafricana(117.0g/kg),
Albizia zygia(192.0g/kg), Baphianitida (125.0
g/kg), Cassiasiamea(196.0g/kg), Delonixregia
(133.0g/kg), Parkia biglobosa(121.0g/kg),
Samanea saman (177.0 g/kg), Caesalpinia
hemicelluloses),lignin,nutritiveandnon-nutri-
tive mattersweredeterminedand datawere
fittedintopredictionequationstoobtaindigest-
ible energyvaluesfor sheep(Southgate1969;
Fonnesbeck1976).Digestiblecrudeproteinwas
estimatedas follows:digestiblecrudeprotein
(g) = (Protein(g) x 0.96)-4.21(Barrettand
Larkin 1977).
The dataweresubjectedto an analysisof
variance(ANOVA) by theproceduresof Steel
,andTorrie (1960).Significanttreatmentmeans
.wereseparatedby the multiplerangetestof
: Duncan(1955).
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TABLE 1
Proximatecompositionandtotalenergyvaluesof seedsamples
Seedsamples
~.
Ptotein
FatCrudefibreTotalashCarbohydrateT talenergy
(g/kg)
(g/kg)(g/kg)( /kg)( /kg)(MJ/kg)
Jatrophacurcas
315.8--364.860Ab29.8222.8-
-
22.9b
Trichosanthescucumenna
24.5a483 3-48.834111.9C5.6-
Annonamuri ata
1 3 1b1.0296.8"2.773 1b2c
CitruUusvulgaris
07.4"729.3c.151 3
±SEM**
500.63. 1 7.15
MATERIALS AND METHODS
Seedswerecarefullyextractedfromfreshlyhar-
vestedmaturedand ripenedfruitsof Jatropha
curcas,Trichosanthescucumerina,Annonamuricala
and Citrullusvulgaris,sun-driedfor 72 h and
thenmechanicallyshelledtoobtainthekernels.
Thekernelswereovendriedat80aCfor 48hrs
andthengroundin a warringmill to produce
floursthatpassedthroughan80-mesh.sieve.
Three replicatesamplesof the respective
flourswereanalysedfor protein(%N multiplied
by6.25),fat,crudefibreandtotalash(AOAC
1990).Carbohydrate(nitrogenfreeextractives)
wasobtainedby difference.Total energywas
estimatedusingthemodifiedAtwaterfactoras
follows:totalenergyof seed(kcal/l00g)= (pro-
tein(g)~4)+ (fat (g)x 9) + (carbohydrate(g)
x 1.1x 3.75)(Hunt etal. 1987).Totalashwas
fractiona;tedintoacid-solubleandacid-insoluble
fractions.(Egan etal. 1981).,Organkcellular
content,·cellwall carbohydrates(celluloseand
supplementsmayrepresentthelow-costrouteto
improvedanimalperformance.In thisregard,
manyattempt!!havebeenmadeto evaluatethe
chemicalcompositionandnutritionalpotential
of somecommonlegumesandbrowseplantsas
feedsupplements(AkinsoyinuandOnwuka1988;
Alawaet al. 1990;Oduguwaet al. 1997). The
presentstudyreportSon the chemicalevalua-
tion of nutrientcontent·andenergyvaluesof
seedsofJatrophacurcas,Trichosanthescucumerina,
Annona rnuricataand Citrullusvulgaris,and the
informationis intendedto serveasa prerequi-
sitefor furtherinvestigatingtheirfeedingvalue
anduseas concentratesupplementsin sheep
feeding.
.,
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3.0
7.0
7.1
74.9
35.2
39.5
63.6
63.3
4.0
:t SEM**Seedsamples
Trichosanthes Annona muricataCitrullusvulgaris
'cucumenna'
939.5"' 967.9"70 .5b970.7"
929.2"
38.4685 347 0
10.4e
29 621.9b3.7"
84.9b'
3 41 e
36.2b
21 08
49 5
9
Jat~ha·"curcas
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19.4" 5.2" 10.8e 14.1b
20.0" 20.3" 48.6" 21.9"
/kg) 39.4" 25.5' 59.4" 36.0"
by different superscriptsin a row are significantlydifferent (P<0.05).
the mean. '
g/kg), Cassiamimosoides(155.0
,,'hi velutinum (157.0 g/kg),
''''tf.,\;iiylla (147.0 g/kg), Tephrosia
(~'7KOglkg)and Tephrosiadensiflora
':~itriierecommendedasgoodsup-
;~t~rninantfeeding(OduguwaetaL ;
:...~
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222.8g/kg (Jatrophacurcas)for theseedsana-
lysedare lessthan the average(466.0 g/kg)
found in the recommendedsupplements
(Oduguwaetal. 1997).The nutritionalimplica-
tion for usingthe crop seed.s,asfeedsupple-
mentis thatthebulkof thetotalfeedcalories
willcomefromthefatcomponent.Indeed,total
tli~~{~ropseedsanalysedin this study energyvaluesfor seedsanalysedindicatedthat
".:irf~ppteciableamountsof fat ranging TrichosanthescucumerinandCitrullusvulgaristhat
~'~.8'g/kgin Jatrophacurcasto483.3g/kg containedsignificantlyhigherfat contenthad
,'hps~nt/ieScucumerina.While no marked moretotalenergies(25.6Nq/kg) than those
"~?iexistedbetweeneachof thepairsof' containedin Annonamuricata(19.2MJ/kg) and
~~~:''curcasand Annona muricataand of, in Jatrophacurcas(22.9Nq/kg).
'~ant,iesCUCUmeri11.aand Citrullus vulgaris,' In termsof feeqingvalue,crude fibre is
~~t~f~'pairhad a significantlyhigher fat' intendedas a measureof the quantityof the
. 't>Allsamplescontainedabout8- 9 times fibrousandpoorlydigestedmaterialin thefeed.
",~gefatcontent(410.0- 520.0g/kg) ,of: Therefore,the amountof crudefibre in the
rtllnendedfoliages(OduguwaetaL 1997).; feedis excludedwhenestimatingtotalfeeden-
..tentof theseedsfallswithinthe range~ ergy.On thecontrary,thereis ampleevidence
:¥by Oyenuga(1968) and Godin and~ supportingthefactthatdigestibilityof dietary
eyt(971) : for groundnut(509.0g/kg),i carbohydratedoesnot followitspartitioninto
T" , :
r,'(191.0g/kg), cottonseed(141.0g/kg),i crudefibreandsolublecarbohydrate(Nitrogen
:Bf"seed(659.0g/kg) andsunflowerseed1 freeextractives,NFE) witha markedcertainty
:p·,:g/kg).Indeedextractionof oilsfromthe: (Fonnesbeck1976). Consequently,the author
;j':s~edsprior to use as supplementswill! suggestedpartitioningcrudefibreintopartially
-.',e(increasetheir nutrientdensities,and' nutritivecomponents(celluloseandhemicellu-,
"~iboosttheirvalueasalternativef~edsup-' lose)andnon-nutritivecomponents(lignin,non-
th.!s'Withlowercostadvantage. nutritivematterand acid insolubleash).The
1F;heccrudefibreishighestinAnnonamuricata: less fibrous nature of Citrullus vulgaris,
:;?:g/kg)andlowestin Citrullusvulgaris(29.3! TrichosanthescucumerinandJatrophaCUTcasmight
"):J~ theseedsexceptingAnnonamuricata, be advantageouswhentheirseedsareusedas
,:'ed lesseramountsof crudefibre than! feedsupplementsin a ruminantfeedingregime
•.... ,.j_.... .
·~g~~:of·cropsspecies(178.0- 193.0g/kg)! thatisgrass-basedin thatsubstantialmountsof
llerl:recommendeqassupplementsfor rumic thenutrientstheycontainare in the form of
':t~~e~ding(Oduguwaet aL 1997). On the cellularmatter(i.e. the nutritivecomponent).
~;~t.~and,carbohydratecontent,whichranged Indeed,the resultsin Table 2 indicatedthat
. "JT1.9 g/kg (Trichosanthescucumerina)to therewasno significantdifferencebetweenthe
!I~'"Numm,•• rtWl numti••Md ~t.e:';;~1•••como",n" ofreod,=,,,
".,'1' "
itilent
';1>"':"
*Meanvaluesfollowedbydifferentsuperscriptsin aCOI\lmnaresignificantlydifferent(P<0.05).
"Standarderrorof themean.,
;
f TABL¥ 3
Estimateddigestiblecrudeproteinanddigestibleenergyvaluesofseedsamples
Digestiblecrudeproteirr
(g/kg)
261.1"
269.4"
66.5b
253.0"
48.8
87.9"
76.0b
46.9'
85.5"
9.42
i·
,
Dig~stibleenergy,DE
(% 'ofTotalenergy)
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~~~Ul~',~'.[~§.l~}·~'i~~{fite4thatestimated
d~ge~fibr~~e~~igy:?Ls.f,~q~';.f~HigedJr6m9.0 MJ I
kg~riAn12pi:a·rn.¥1'icita'lo2t9MJ/kg in CitmUus
vitlgaT4>'p(ge~tn~f{i'.rierg)r'(%tqtalenergy),an
iJ;1dic~q~~(?hh~::~xt~fit't~;'Wh!chfeedenergyis
~igestedit~nq¢ft~o.siJ,gg~s.lthatAnnonamuricata
~igllL~~':ap6()t'(46,9%Y;'¢nergysourcefOrthe
ar~:¥:.~~rrti1c~~sa~th~scitcumerinacouldbe
marginal.(:76'.0%)'/jawophacurcasand Citmllus
vulga~.Cwiti).i'{lig~1>tibility"',values'of 87.9%and,
~5.5%,·re'sp~dtiV.~IY;Plight be. good energy
~ources;j)igestibre'¢hergyvaluesofall theseeds
t:~;~6A~~~~$~~~~~~.~;~~~~a6.~~~~:g~~
s.oybeaIi';Il}~1i~J~(18~8.MJ(!Cg);sqJtonseedmeal
(I3.0~0kr?;);;;q~fq*l!fm~:~1:U~~~MJ/kg)and
t:l~~~~1k1~~~a;lf~~f;}
(hgesl:J.b~~'qrud'e·:p;rO~C:;lIlI¥.1g~dJ~()lI},?t>.5,g/kg
) . _.' '.. -:"',t."'- .,,- •.-,'~,~.~._-;',' .,';.- ",.,-.' .-."'. ":-:~":". ~".:.~. .
to269;4'g/kg~willi.tlie-leastocc'uti;ing·in 'Annona
t ., ":<~,./-:~<.,~."-;;'' .:':;Ji.}" ;",c·,-,,;,~,; .": . ','. <~~:,/.._:~:_",,;,,~,:1!':... -':..~."',. ,
rnuric,at~:~nqi::!{tt!,:,l1:,igh!';st; il}.(''fr-ic{£osanthes
itf~I%~i1t;~~~E
peal c(342.0g/kg)•.,:groundnut,cakc::{453.0g/
J,<.g)andsoYl:l.~~'1'l1eal(413.0gjkg)(Barrettand
Larkin 197{.j:;:: '
1 Fro~.theforegoing discussion,it maybe
'concludedthatexceptfor Annona muricata,all
'seedsamplesanalysedare potentiallygood
:sourcesof dietaryenergyand proteinsupple-
mentsforruminants.However,thereistheneed
'to furtherinvestigatethe inorganicmatterfor
itheirmineralelementconstituentsin orderto
:ascertainadequacyor otherwisein meetingthe
:animalrequirement:
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Digestibleenergy,DE
(1q/kg)
20.P·
19.5b
9.0'
21.9"
2.9
90
Seedsamples
Jatrophacurcas
Trichosanthescucumerina
Annona111uricata
Citrull'US V'Ulgaris
±SEM**
cellularmattercontentsof Gitmllus vulgari~,
TrichosanthescucumerinaandJatrophacurcaslbut
thattheyaresuperiortoAnnonamuricata,in this
regard.A similartrendwasobservedin thecase
of organic'cellularmatter.
Characteristically,ruminantsraisedin small-
holder grass-basedsystemsin Nigeriaderived
their mineralintakefrom forageand supple-
mentalcommonsalt in the form of salt lick
(Akinsoyinuand Onwuka1988).This problem
of inadequatemineralintakewasfurtheraggra-
vatedby reducedmineralavailabilitydue to
highdietaryfibreintake,whichwasbelievedto
interferewiththeirabsorptionin thegUt(Best
1993).This thereforeunderscorestheneedto
fractionatethe totalash into acid-solubleand
acid-insoluble fractions as the basis of
bioavailability.The results howedthatthelatter
wasmorethantheformerinJatrophacurcas,and
thereversewasthecasefor therestof theseeds
(Table2). Non-nutritivematter,a combination
of lignin and acid-insoluble<ish,washighest
(59.4g/kg) in Annona muricataandleast(25.5
g/kg) in Trichosanthesqucumerina.Lignin ~on-
tentrangedfroin 20.0g/kg in Jatrophacurcasto
(59.4g/kg) in Annonamuricata. ' ,
The partiallynutritivecomponent,the'cell
wall carbohydrate,wasfractionatedinto cellu-
loseandhemicelluloseandtheresultsareshown
inTable2.Thefractionswereremarkablyhigher
in Annonarnuricatathanin therestof theseeds.
The rangesfor cellwallcarbohydrate,cellulose
andhemicellulosewere41.0- 363.4g/kg, 18.0
- 169.0g/.kgand 23.9- 194.4g/kg in that
order.Th~significantly'higherfibrousnature,
coupledwj.ththe highernon-nutritivecompo-
nentsin Annonamuricatamight:limitutilisation
of itsnutrientsbytheanimalandhencereduce
theenergy:derivablefromtheseed.
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